Keywords 3-Bromomethyl-6,7-dimethoxy-l-methyl-2(1 H )-quinoxalinone, carboxylic acids, fluorogenic reagent, high performance liquid chromatography
Several fluorogenic reagents, 4-bromomethyl-7-methoxycoumarin', 9,10-diaminophenanthrene2, 9-anthryldiazomethane3, 9-aminophenanthrene4, 1-bromoacetylpyrene5 and 4-bromomethyl-7-acetoxycoumarin6 have been developed for the determination of carboxylic acids by high performance liquid chromatography (HPLC). In general, these reagents do not permit the determination of the acids at sub-femtomole level. We have developed 3-bromomethyl-6,7-dimethoxy-l-methyl-2(Ihl)-quinoxalinone (Br-DM EQ; Chart 1) as a new fluorogenic reagent for carboxylic acids in HPLC. Linear saturated fatty acids (C3-C20 acids) were employed as model carboxyl compounds for the investigation.
Experimental
Reagents and apparatus 6,7-Dimethoxy-l,3-dimethyl-2(111)-quinoxalinone (DDQ; Chart 1) was prepared by treating 6,7-dimethoxy-3-methyl-2(1 H)-quinoxalinone?'$ with ethereal diazomethane.
Br-DMEQ was synthesized by bromination of DDQ in acetic acid. C3-C20 acids were purchased from Sigma (St. Louis, MO, U.S.A.). Other chemicals were of reagent grade. A Hitachi 655A high performance liquid chromatograph was used, equipped with a Hitachi F1000 fluorescence spectrophotometer operating at 450 nm emission and 370 nm excitation and a Hitachi 883 solvent gradient device. The column was a Radial Pak Cartridge C18 (100X4 mm I.D.; particle size, 10 µm; Waters Assoc., Milford, MA, U.S.A.).
Procedure
To 0.5 ml of a test solution of the fatty acids in acetonitrile placed in a Teflon screw-capped test tube were added ca. 100 mg of powdered potassium carbonate, 0.25 ml each of 3.8 mM 18-crown-6 and 0.8 mM Br-DMEQ (both in acetonitrile). The mixture was heated at 80°C for 20 min and cooled. The resulting mixture (5 µl) was injected into the chromatograph. The DMEQ derivatives of the fatty acids were separated with a linear gradient elution using aqueous 57-100% (v/ v) methanol during first 20 min, followed by an isocratic elution with methanol for another 15 min. The flow-rate was 2.0 ml/ min. The column temperature was ambient (ca. 25° C).
Results and Discussion Figure 1 shows a chromatogram obtained with a mixture of C3-C20 acids.
All peaks were well separated within 32 min. The change in methanol concentration in the mobile phase actually had no effect on the fluorescence excitation (maximum, 370 nm) and emission (maximum, 450 nm) spectra and intensities of DMEQ derivatives of all the fatty acids. The peak areas were only slightly decreased with increasing carbon number of the fatty acids. This means the individual acids may be determined at a same detector sensitivity. The detection limits for the acids were 0.3-1 fmol in 5-µl injection volume. This sensitivity is much higher than that obtained with the other fluorogenic reagents'-6 for the acids.
Many other acidic compounds, dicarboxylic, hydroxycarboxylic, aromatic carboxylic and unsaturared fatty acids and acidic nucleosides, reacted with Br-DMEQ under the conditions of the derivatization to produce the corresponding fluorescent derivatives, which could be separated by the HPLC with a gradient elution using aqueous methanol. a-Keto acids, 17 different aamino acids, alcohols, sugars, amines, aldehydes, ketones, phenols and sulfhydryl compounds gave no fluorescent derivatives.
These observations indicate that Br-DMEQ is highly sensitive and selective for carboxylic acids and acidic nucleosides and it should be useful for the ultramicro determination of carboxylic acids by HPLC.
